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E-mail Address : suwimol.asa@kmutt.ac.th

Project Period : 36 months

This work investigated the optimum condition for preparing the reactive rice husk ash
(rRHA). The rRHA was used as partial (at 0, 10, 20 and 30 wt.%) or whole replacement for
ordinary Portland cement to solidify the synthetic metal hydroxides and the zinc-cyanide
plating sludge. The metal hydroxides used in this work are Zn(OH),, Fe(OH); and Cr(OH);
which were present in the plating sludge at high concentration. The effects of these three
metal hydroxides at 0 and 10 wt.% and the plating sludge at 0, 10, 20 and 30 wt.%,
respectively were studied. Strength development, leachability of heavy metals, durability to
corrosion by various acid solutions and wet/dry cycles were examined. Experimental results
showed that no strength was developed for all samples containing Zn(OH), during the first 3
days of curing but a considerable high rate of strength was developed after that. A significant
higher strength was obtained especially from the solidified plating sludge using lime and rRHA
as solidification binder with 8 wt.% Na,SiO; as activator compared to that of the control
(without waste) at the age of 28 days onward. It is possible that Zn(OH), present in the plating
sludge could react with Na,SiO; and new product was formed which gave higher strength
than calcium silicate hydrate obtained from hydration reactions. It is also observed that the
hydration retardation at the early age (7 days) caused by the synthetic metal hydroxides was
significantly reduced when cement was blended with 10 wt.% rRHA. In addition, more severe
hydration retardation was observed from the plating sludge compared to the synthetic metal
hydroxides resulted in a significant reduction in the rate of strength development. The release
of heavy metals from the solidified metal hydroxide and the solidified plating sludge meet the
regulatory limits defined by the U.S.EPA and the Ministry of Industry. In addition, durability to

corrosion by acid solutions was in the following order: acetic < nitric < sulfuric < carbonic.
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